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ABSTRACT: 

A technique for monitoring, calibrating and reporting the remaining print capacity of an ink or 
toner cartridge is disclosed. Calibration of the remaining print capacity associated with a specific 
printer cartridge is done in terms of the number of pages or the number of days. The printer 
driver keeps track of the ink or toner usage, time of last replacement of a cartridge and the initial 
ink or toner capacity of a cartridge. This is used to generate a graphical or digital display on a 
user-selectable page or a day scale. In an extension of this technique, a user-specifiable 
replacement threshold is provided to the printer driver. If the remaining print capacity falls below 
the threshold a user alert is generated. This low ink or toner warning can be either aural and/or 
visual and can optionally be extended to permit on-line reordering of the ink or toner cartridge. 
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imm 1 1 b u * v ■ ^-x^mmmtzm 

m-f& x o tz&tifflwtv ybt^rb. 

7V y ? ij- b y v v<r>4 y?x\* b -r-^mzmt 

zmt. Kry ytii-b y »,i;\zmkthA y? 

f<-xb. 

mioimmzi&gix, nervy* ■ *-hv 

Il$8l£tt0>s'-X7\&£&vvc. foil 

iwmmi n^miasm<o^x7-^izis^x. tm 
a&OHKftii. meru y? *>-ho v5f*mv>x 

yXfA. 

mftpm&htz. artery y? a—b y -y wgem 
btifcQifflVfx.xhzymLx. ryy? n-bv 

Wttz8&t&Z.btPC$ h yXfAtfeV^T, 

tmv ?*x h t vrntzj y?x\t h i—msmz® 

ry • a - h y -y ^ >-^x« h- . m 

ryy? $-bV y Vizmmt&j y?x& bi—<n 

(Pfflntmmizi&gLx. maroy? ■ #-bv>yi; 
tzmi-hmffnmi&i$mm?& x ? izmmmzv 
ybVxTbtmtx^&zbzmib't-zi'XT-j*. 
imm6] m%m53m<7)isX7-Mz)$\,\x. ma 
mftetmrnMi. imrv y? #-bv <r&*m»T 
mmm&'t.-y&b txmm%ix& z b s-^at-rs 

istmrnn m$im5WMcDi'XT-j>.iz&^x. we 
m&®ffim)m. m&rv y? ■ v y -tv^wx 
m^mmsmb ixmmtihzb iHtat-f s. 

yXfA. 

imtms] m%m5§m<?>i'X ; rMzi5\^x » tots 
B#a8N&& tatary > ? • hj >y voshj<o 
wmithizm-hmb ixmmztiz z b tmibt 



^yXfA. 

[ft#H9 ] h y >y s; • ^-X^Epe^BfcrtPlft 
^fu^Epgj y h ZbtfTZ h isXf-J* 

Xhr>X. rvy^ it-v y -y i?tz§m-?&mfWffl 
mxtffibmB.ztvfcxuisBii'vmx *)&Tttibz 

tS&Sr ai6Mfcf^i-5 £ b #X$ Z yXfAfc*^ 

X. 

Epsiy htci^-ra >r y ?x\± h-^-jiftis-n- 

r y i>~ v y «y y ?x\t bi—mAb . m 
7-y y* ■ it- b y >y vtcp^^-a^ y^xii ht- <o 

wss^SfifcUssLr . mrnrv y? m-b y >y s^' 
tzmttzmfotsimiizmm- s i d wwpBnKrv 

OTtfiT itzbZiz. w&mmmLi-z X o izwm 

*Jffi%V7b*7*Tb Zffil-X^&ZtZftWlt-t&is 
XfA. 

immi o] m$m9sffl<DisXTMz&\*x. m 
mmiMfevy h->x r«. mmizmm-h -< y?x\± 
bi—comm. mmtzx-yxmrn-zzbimkb 

Effiffifflgy 7h>)z7li Qieifcrl^-r 5 >f y?xn 

bi—vmmt. micomfetzx ixim~?h zb&m 
immi 2] i$m9§ffl<?)isX7-j*izts^x. m 
b y v : J*m^xmi*jm%'<.--imb txm^ti?, 

Zb*mib^-&i'X'rl*. 

iwmmi 3] m£m9gffl.<DisXTj*tz&^x. m 

affibWfcZtitixUisaJUblX. mET'J y-9 ■ ii- 

b y v=j£m^xm$&m%wmBWib tx#s$fis 

aff#>Wig.2tvfi:xu*s9>Wt. imrv yf ■ 

h y «y ^sto<owejfg*fc*«-ss^t 

hc\b*ftWib-rhi'XT&. 

immi 6] M^B9lE®<0^XxAfc:tJV^T. 15 
ESSm^JiS^^TftS C b *imb-?h yXf 

[it^i7] m.mewssL^x^iziiwx. 

mmM^t>h^h^\t. rvy?lzt5\^x$&;2 
tL&Zb£W&bt&i'Xy-&. 
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MiWtm^frL>%&&%\i. aye*.-? - t-^fc 
H^X mH&tlh Z k *imit-th i/Xy-J*. 

airy a-v y vsra. a y? ■ ^*x y h ■ ry 

y?<n hi-- #-YV y iSTbh z t *w&t -th v 
UTLJ y * • h U y • 7 y y h-f 

[ff£«2 1 ] yvv? i>-YVv 'Jttmt&n 

Y U y ^ ■ <-X«Ep8^Sfc|6l{t^^Wei>J ^x>c 
§S®&1#- h 0 «y : Jb ffi£ti> A y?X\± Y1—<Dsm 

zttmmtm&kcowmizmt&'r-fK-Aiim 
tijmnmmzHi^x . M^ryy? • #-hy -yVtc 

rai^-SS#ffg!I^j$:^flftS^-r-yTfc. 
OTfcffiT Lfc t & fc. S^^^fg^-rS^x «y 7i: 

[l££«2 2 ] a- b y » s> ■ ^-^.cogjje^strin 
aa^gtt. eueto-Hj y^cB^-rsssQieiiaj 

LT^ Lfc W&m**mm\z5-t hZk wx* 
flS-tSXT-yrt. 

r y y ? • h y y s^m y?xo: h gat , a 
7y y? • h-y y vs>fcn**-*4 y?xiib^-<o 

[0001] 

SKP IX 4 y? • ^'x <y h ■ ij~ Y 'J »/ ^ 

^ • ry y? • r- y -y iStz&v&j y?& 

vYi—z&WMtz*-? ixzmm*mrt-&mfi 
tzmtz. 

[0002] 

%&LX%X^&. >fy? • - ^yy^Tt. 



m&m^t>tihz ttf^mttch. zKt><mmr>? 
■47co7V>?m&izli. mmtziim>t>xzx\,y%:» 
i>cr>t>$>&(Dx. *<?>zo%emmmi. zwmtftm 

[ 0 0 0 3 ] >f >9 • y'i «y h • 7*y y^Ji. 

loxiifistco^ >^ • y -y 

x «y hoaat J: ->r h y -y ^rtatcx^y 

^ttcOtffJSr^i-g-T „ id- V y >y Vfrh<r>4 y?ff>fc 

mzmwixuhm£t>t>z,. %mz i^xit. 

4>9 ■ Jj—YVv Ss<ry&n4 il— V V y is<7) 

gSSt^L-C It oUmti&GLX^&Z t t>t> 
S. Ztit>0)Safc<7)7T7f-t'<.Xtz£'). JL-iffcrt 
oTJi. • 5>**h -ryy^-fy? - ^-h 

\^h. & IX. <<>9 • S/'x y h • ij-h 'J «y ^'tD^ff 
6. 

[ 0 0 0 4 ] h y y yCOtftO'f y ^ - VKMzmt 

hfmkttmMztztiibiz. m@tiz&^x\t. r 
• i/ou- ■<> : J*-9*is&itx^h%&ti t 

ry vifr^m-yKffltozm^x. n-w^it 

[0005] 

y • * - h y y ^<o*fc:srrs>f y^co*(c»r 
sifl«^ . a > 9 • it- v y y >-'comJC« y 7 ^ ;w 

zffo ztwxz hfrt ^ofrnxzL-vtzftm-zz 
tmmxiitiii. 3L—?tzt-?xm&L^ztxt>?> 

*lt*fcWiJrC^S. St. i<0 rgjgOjyj (print ca 
pacity) j (MiffliXUi'all'Vm&tffi&ttVL. i 
tiiiZX ->X . A y? ■ Sot y h • h y >y 3f 
<&\iZ%ZW&tf±'ttZb%liZ. 9A-U»%W£*m- 
mtz-t&zttmtLw itz. aye^-^ - > 
Wis, >fy^m^-^t. >fy^ • h • 
^_ ij >y i/co+<o>f y^tfh^. *) tz&%\\ XJi. t 

m-ZZtimtl^. isXy-MZ^XfttehtolA 
y? ■ K/l^ftV^tS-^t^&^-y-b-^iO. 

<> 3 -t <rffi^«j-5"c u * o a- v y y ^zmthm^ 
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[0006] m*<r>Ay?wm (Ay? • ho^t) <d 
xizmtzm®*?mimi,z$- b y 

MXiiTiSfttem**. m«%J-~ 4 
y? • ^'x»/h • 7V>?HZAS)t:$£m^t:lfcr> 

[0007] u->x. *mx?mi<7>nmt. Ay? ■ 
*>-bv vvzm^x^&epffmmtzMi&A y? • v 

-V) ttwctiztrhh. tti. Ay? ■ *r-b 
Vvistztm&A y? ■ v^vimwB^BLXf^f'J 
?>m*zmm-t&zti>\ ^wmrn^hmmx-h 
s. &tz. Ay? ■*-vvvi7<m&'eNm3}*. a 
y? ■ #-hv •/i'(Q$m&<mt%:hiT'izt>tn'<. 
-v. xn. &tmmimmx'hzipme>9ggmx' 

fc. ttj&K y? • ii-Y y -yiS/7V y?<m£&<n 
Wfrw-ytzmt&ifflzm^T. Ay? *>-bv 
•v : J<7mfAy?®m%mi--thzti>. *5mb^b» 

X'b&. ttz. mt\f. Ay? ti-hOviSXiiTV 

y?<D*-tttz£-oxmmztuzim*. £=2*60 
tiJ#*K 7yy?x&3y*:jL-? - isx^ftx-ft® 

[0008] 

®*<7)A y?w.m<vm*rA xt . mm^izA y? - a 
-bv visizv-vztvfiiA y?m.b\zmt&m&*. 
^i^wym^ntx. ¥m-m$mxte*tijm<?> 

ffiAy? ■ VK)V ■ Ayi?*-?1figg.Zixh. 

nbhrnxa. g&<7W&tt}Xi*T>>?)i%A y? ■ 

^-v- V<.)VX\i.RWL\"<jWiX*- 
?U -?-i> 4 2^-v\ 2 5B3ri:) £JflV> 

xmztii. *m&wmmMT\i. wmw^M. 

1$£e>4 y? - ^'x yb-TV y?oyij-b y »/ Jam 

#wwwj*.«£tr m^x^tmmBm^mm^- 
Jtts:b\ 3-—f yi>yYV%j&j!!xm: *m&> 

S (V—bT^b) liZXiXfm&Ztih . 
[0009] *S^ffifcfcv^Tli. *&BJ§Ji. ragB 



mizXhrvy? - K^-fAtt, Epm^-Mi-y^'ts 

cnrchh. *mnzx*-rvy? • Y?A>m. (mm 
izXix. x\*. zmosYMizXix) 7vy?tzmt> 

tlZZtlftKQQimV ?*X b t m&t&A y?x\t b 

-**«iTv»4. cwmmifczttkTv >? ■ b? 

wnA y?®mt. znmm- b » -y : Jtzm&rz,z 
tizxwA y?xtebr-<rmmm:mss.ttzm?& 

[00103 *^co7->J y? ■ b'JArtli. wmtzm 

thimm. (heuristics) ^fflV^T. fflfij^-h U -/ is 

izm£t&mtf(pmmj]zmii-t . mm®$ttjiz& 

m-hzti.zi.-ix. mi^tih „ i^«iE^fl:3fut 

tahmkx-. mm^m^im^thzbifix'^i,. m 
<nmx'\t. ^mVizxh^xT^m^jm.\i. rvy 

'j^ • K5-f^i. jgfc. wm*-bv>yi?(?mtfw 

Will&JiPfihW&.ZtLtiXl'i'an'bmi *)&TLtib 

l oXii^Sfco^^co 3 y e a - ? • ^e-^±tc^-r 

[00 1 1 ] 

imicommoBB] muz. ^-b*>x.Tcom&b>t> 

%fz. HRW^^ytr jl~? ■ y^fA 1 0 060£{fc@ 
•e*S. r?ytf A -^ • v^rAiooiJ. fa71/ 
-f«^l 2 5&itVC?4XTV4 \2 0\,zW&ZtUt 
7xHiyV- a=»H lOSr^fLTV^. @lfc*$ 
tlTV^S «t 0 fc. TD-fe yHf • JL- -y M 1 0 ^r- 
KffiK 1 3 5 fctf LT^-^- H 1 3 0 |CffiS$fi 
TV^S. 01tc{i5j^*vov5:^j&>\ ro-fe - jlti 
rM lOti. *xA?jfi:\ tiximwMliJjgmtzt 
Wgtt&Zb&X-ZZ. 7trt7f-^M10 

tt, 7-yy^^i4 5^tT7-'jy^i4 0t3Hi 

y^S^14 5{4HR{C. is*)Y)V- Vy?X'hitz. 

*m.. *mw**:VZ%mmx'my&zbtfX'Z?> 
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X 0 IZ%& t , TV yfli. ro-b • JL—y Ml 
0*>6i§M£ix*:*?88SrfMi-?-£ 7 r £JHiH-£ J: 
^tlizXO. TV yffflgtl 4 5&£*)&m 
^y\y)V- VyfZS&ZZil&XdltZ&r,*:. <I<7)J: 

[6JW (Tn-fey9"-ir:»/M l Oj&^T'J^M X 

[0 0 12] ClittHiMWfc. ^BttyVj.-f-e 
HL ToH:-/-9-- JL--/M 1 0fc:ry 1 4 0 fcc>5 

fa«7-u 1 4 5^s«33»g«grc*s ^ t 

tt, tfcH>#g-e»i3:v\ 7" 'J 1 4 0 Sj#5r* 

Mtf-fBttrchh, Tvytw&i 4 5±<oea*&g# 

3 y e jt-^ftSfciJttsa^t ;£fc:gj£ft;**iS fcg 
tix. t»j y^«^i 4 5 <t o xaWjft&M 

^IE : 3:7-!;^«^14 5^fflv^ifcCJ:0. TVy 

^140^ *©*tiiatf&m=»rsti!fB£. Epson 

v>HatXr-^i&rn-b.y^ • zuzy Mi o*»^>r 

1 4 otz&mtzcotzm\,^tLhcokmt7'v> 

*&^14 5£:frLT\ 7n-b7t- J---/M 1 Ofc: 
[0 0 13] 02 -SW^rJVf • WfA 

S-y^h^xrcoa^^Jt^^LTtJO, si 
con ye*-? ■ y^fAi ootreifttTSfuty? 
h«7xr20 0£jj*l/CV>&. ayti-^ • vX-fA 

SrHSte^rtsa^y? hv^rmmt lx^zhx 

v>S. 3ytr a -^ - ^x-rAfcrfcftsy^h^xrco 
4"C4ctt. • 3-H2 1 o&bh. 4-H<0^& 

LTv^>\-y^ rfytri-^TJi. .KOtf-*^ 

fct U-K • :*>"J • (ROM) *-<y7±fcGB 

3fVO^£fc#£v>. i^-^2 10^ B&fc: 
it. »*Aa5*^TA (BIOS) t^^Sdhfc 
*S. ROM±fcge$it3t^ 1 0J4. - 
JKfcOU aytfi-^ • i^x-fAl OOco^-f K 

[0014] ^U—x-f V7 ■ ^X=rK1 2 0(i. ij 
-*;l/210£ x nytTjt.-^ • y^fAl oo?v\- 

y^- *-*rA2 2 0li, JKrW^-f^Z-i' 

JS3*l-0*£. ^U-f-t V? ■ i'X-f AO— gfrft-e 
ftSdt^V^id^ffifgcoiot LX. TVy? 
■ Y74X225tfibh. 7V>9 ■ K5-fA225fc 

a. — r< v?- isZTMziix&f 

E&ftfclfl0jy?xxh£B£RU -eoEPBiy^xxh 



Wiizm&Zitz. *ffloy7h»>x7'^t k *s. r 

-ifi^UD-tSittT^S. ^w-f^y/. ^x 
rA220li, m«%T7Vir-i, a y • 7n/5A • 
>fy*-7x-X (API ) 2 3 0^LT. lOXti 
^BWT-y^-^ay (H2Tti. ^2 4 1~24 
8fcLT^itTV^) fcJ^T. JflV^ftS. API 
2 3 012. «-5t. r7Uy-y 3 y-7n/7A24 
l~24 8«fflKp/i>JL&t. W-f^Z-Wf 
A2 2 0^C0^*-h»>x'f b LXWmt&. 
[001510314. HRHtt-(^-yx7h-7iJ 

t. 1 1*», xmo5<7>ij[in&&® 

LX. A y? ■ >?x -/ h • TV y? 1 4 0<?5EpJ81SE«^ 

a«*oit>fcA*i6*iT. aei«*3i i#itsrro % 
i^ifflso-^tL-c. msmn^^mm-h-cy 

+ - v-yim^Wh. 03<Dffii8fl:$itJt0-ett. 
l navy* ■ a-y 3 21 &tX3 3 1 tzm&jkZtix 
^h. HRfcJi, W69«E*31 li&7*'J>^^iiias^- 
Sfctfrt;:. litfDtryf- - D-7 3 21SV3 3 no— 

[0016] 1&^91JS8«*31 l* { rU>'^14 0S- 

imix&wrtz&k. 4y?mm3 3 5tf. Tvyy 

■^>yH3 4 0tc:J:o-C. fflBI«*±fcX7-U-§it 
h . 7-y y h ^ y H 3 4 Oli. a^. 1 OXMW 
>fy^ - ^-hU-/^' (@3fc<iBS^i*) frt><o4y 

ffi8*ffiiX^&. an (-f£*>^ — fe) Jt'ft<0Q#J 
^HrtE^Ty yh ■ ^ y KJiHSKfc. fcst'l 

CDWfflffTZ&TVyh ■ ^ y Hi. 3-4o 
<0-f • X-hV vist-k/JX^h. 3—40)4 y? 
■X-hV v Mi. 3 i0m*&O%1X? tlliZftft LX 

v^mi~m3<o*-h'j vi?£mmiz&^ 

X. Wr&£X~>X. Z.tlt > <D3~}<vm&&^flLLX~ 

fc. y?&-&tj$ti4<7)*)-hv vfz&AsX^ 

&. TVyh • H34 0Ji v HSfc. 1 ft<0EpS!l«E 
»31 l<o«SJ:0*>ttS*>^h$<. X5>f^ ^*~3 
4 2±{CX5'(KTirtE^.®K'C1ga§ilT. EPIB<^ 

• -N-y H3 4 0J4. ^Stt<omM6^3 4 5fcJ:o 

T-'jy^toigifflgiassofcg^itrv^. H3 

^{i. EpJ8ISEft3 1 10)±tz. T*xbh*ry-<0?'7 
(3 9Uzmm2tlX\^£?iZ) b<m-%*: 
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[00 17] M4(7) (A) . (B)SIX (C) Hft 

mm<o. mm. wm&vimfrbnM.tinsimx'b 

&. 04<o (C) fcjR&h.T^4J:3fc. l&nmm 
W3 1 Hi. 4»&< hl^mhim^ixX^h 1 
^Xtt^awtr^f- • n-^ 3 2 1—3 2 7fc<k-5T x 
-*Ox^>?t:}aoTj^$tiS. 9JJaH8Effc3 1 ltt. 
%&?&ltt<nh'yT- t7f • P— 73 21—3 2 7 
fc^hA -ey^ n-73 31~3 3 7fc^{c % 0 
4<0 (B) lc*3ft.?»*J:3l^ ^-^tttfilE 

^>J/:HT*6H4<0 (A) . (B) RV (C) v&fif 
401. 4 0 2&lf4 0 3fcJ:9*§*l.TUS. 

[ooi8]05tt. MD-fy? ■ xx7h • ryy 

^tCtJftS7-U^h • A.-, K34 0<7)pfflSr*L-CV^ 

OJi. 4vx?*«}t5 3 0fc:&g3;h.fc4y? • >-' x 
•yh-^-M)yi?5 10**LT^4. 7\)y* ■ ii 
-hU y^510J4. 5tt^^iat. ^re*5 
£i#^<. ^-hU >yi/510^^>f 

^'x? ?«H§5 3 0^«0>f y?o«aj*£fflit!l-f 
fc. XjKyS^J6©WH5 1 5#gmfcjfc£3iVO>S 
it* 1 *?.. 4V? -a-bUyi/SlOtt, 4^x7 
^«fl!5 3 OfcfcftS-fV^jfff^S (reservoir) 5 

4 0fclGtt3*l.T»S. ^^^«=§Sia54 0Ji. -e<7) 

5 4 0 aj&fcfe & H y 7 X 5 0 o fr^mr-f h 

fiS:<0#Br-*7-f A56 0 (*cOtftf>2o#H5fc 

ss*to**)a». ^v^jgsso-eit-e^iftoaey 

[0019] *5|BgttiJt . :r y ■ h y y s/co 
mmmmti mm txmucm^xitT^/im 

r- "J -/ s;0ggfeP£S(c&& * T\ & t M^-^'. X 
h. *HBH<O-Hifi0gT«. 8#EP6«fg;>jtt. MrTS 

4 a • tioL-yHi. ry y ? -a- y y -y s^os&co 

S3ft«***»4»ryyb ■ ^>y KfcioTfflV^fiJt-f 

7 -y^y^-r*. m^My? • 
hy-z^wtsry^^^tu. ryy^- 
4 ztibcox— h y y stot*vr*i0>f 

3\ fflSOWfch^ y^^-rs. 



[ o o 2 o ] ry y? ■ ;V*£tz. omztv/i& 
m<ry^~ i Jm.b . ^E-^SixTv>S-fy^ ■ Sot? r- • 

h y >y y*o4»fc:n- h zti&4 y?&k lizmt&mgfc 
fflwc. >f y? ■ v*.)\,zwm.LX4 y? ■ ■ 4 
yv*-5\z^w&m^y&^i?9)v&tt$h. 

t£mi\^xfthtiz>. ismwt. ztim (wmzx 

±>h (%)n&&x-mB&in-zzbiz%&. 
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